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(54) [Name of the invention] 
Cell type recurrent reflective sheet 

(57) [Summary] 

[Goal] 

deformation resistance properties and mere 
troubles etc.. 

[Structure] 

recurrent reflective sheet ob^^^^SS layer on the back surface 
sheet, an adhesive agent layer formed as a £ a , dn the above 
of the above base sheet, and *™ above pee lable sheet is in the 
^SSSST^ ^"t, its e^nal strength U h.gher 
than 500. kg/cm2. 
. [Range of the claims of the invention] 
[Claim 1] 

recurrent reflective sheet obtained f™^^ ^ , on tho back surface 
sheet, an adhesive agent layer -tamed ^ ^ > s a ^ „ the above 
. of the above base sheet, * n ? P e ^^ the abo ve peelal* sheet ,s .n the 
^rSSri 200 Sr^nd also, its extensiona, ^g* . NP- 
than 500 kg/cm2. ■ 



[Claim 2] 



C ell ^ «^ s^, — to .h^ove 

kg/cm2. 

^ot^c^pee^ 

(Detail description =Hh=Vrese n t invention] . ^ ,j 

[0001] t 
[Technological sphere o£ application] 

[0002] 

[Previous technology! . ^ ^ reflected and 

returned to the n 0 - advantageously used. 11 bove 
spheres of apphcaaon.. Amon d and ^ that air, e 

of that the amount used ot iMat 

[0003] . ■ , n ". rnrf 4mtr to the 

M . the ce„ V 

following. It « * ilr " C ' U 1 1 ' m:ite nal film, and = recuu , ml ' , , „r substrate 
P~.ec.i- "»^: ct of the above ffi*£>*&rt 

** 1J r ,Z td'n both fil-s '«8^~;f o^ox^ple, by a shape 
material him, .>> d c „ nn ,> t ,ed m r ( etc „ ot 

SSat^'o? *e atve substrate matena, nUn o. l> V 



r .1 .M^hnte material film; the cell type. 
dWve a-ent on the surface aU ^. 1 ' bv the continuous linear shape 

described base sheet, on the subjee r rn t on thc material that is 
eo^ o eliminate the adhesion of the adht " e * abov , adhesive agent 

polyethylene laminated paper, etc.. • 



0004 , 'A* ~\ Wee 

, j , m1 ii desUmrd voids, a u-ry- 

Then in the above described <f ^ <^ 1 ^m^is - «*e conical 
lumber of recurrent reflective *— ■ *a ^ arc ^ ^ ^ ^ current 
e lements provided on the ^.^ Surface of the substrate material fi .rn, 
reflective glass beads provided on u su i ^ |vll .. lc „ VL . , m |„ 

" are enclosed. By Ihc ^» HW ^ ™ a htly enclo scd small designed 
— i =^rp« f ormance is demonstrate, 

■ h'^sIS- a^oUon. s,n, Ucens, plates , « f , 
mateJl type, billboard type signs etc.. 

[00061 



1 ' f , . , k _ n lyP e recurrent reflective sheet 

Ho „ ev er, usually to *, case ° -^f ^e.pproximateiy 300 micron 
naterals where the thickness is i . ti~ '•' n °* it is ^ UE d into a roll shape, a 



i 



[0007] // 



Nam e,y, when the ccU type recurrent 

front layer side and the release sheet thai : * ^ ^ e type deformahon etc, 
■Z because of the pressure caused by the co mp re serjous n 

t ba' e sheet or the protects Mm - ° a, ^, S f|aws are generated and the 
b h 0 «h the base sheet and the pro ect.ve rf there are many case 

smoothness properties are lost. Ana ... f r eX ample, the printing 

Ten diffeltproblems ^g^^ and the appearance 

the generation of trouble a of such trouble, 

structure is promoting me e t. 



[0009] 

[Problems solved by the present invention] 




resistant properties 
[0010] 



100 1 , .a mmv different types of 



ip 7-iMiii 

a ,uh -i sheet possessing hardness 

flexibl e re.ease ^^11^5^ ^ 15 ■ 

properties, mateiuu 

obtained. 
[0011] 

Thu.. accede to .^S^"" S * Vc£e SS St 

, s suggested, *^*KtcellV ^rfon^Ttok^ce of the 

range of 25 microns ~ 2UU mic 
than 500 kg/cm2. 

[ml] - i orl in more detail. Regarding 

He* below, *e ^ ^ w tlp«^V » St 
*e release ^XetCSwhU Us extendi *V<* 
a synthetic resin shec m tension al strength is i» der , 0 

500 kg/cm2. In the case when " ie ( tion re sistant prop, ties 
tt is difficult to obtam ex«Uent C o e on res.stant prope.ues^ ^ 
obtain still more prefe, red de ^ ^ sheet us h gh ^ 

option if the =«» « ^. her thon 1500 kg/ ^2. and c 
Ug/cm2. then--e P «tu ^ b , 



^r P reS.;M S h«*an2000 kg/c m a 

[0013] 



,0013] ' nrrordin o- to the present 

„■ . the thickness of the release f^^^s. In the case 
Also, regarding the h c ^ ^ ^ ra nge of 25 ~ ^ d . fficult to 

invention, it is necessa y , is le ss than nuu the. case 

"hen the "bove^esenbed *-ckne ^ d ^ processing 

l° 0141 . .,,, scn t invention, as long as it is 

. -,'nnlin^ to the piesuu iu cx tensional 
regarding the .^sesi,^ to, 

a material wheit tlx , _ 



6 

iv> 7-104111 . 
" no specific limitations. 

smoothness properties, is a pr 

[0015] recurrent reflective 

well known capsule lense typ 

t 0016] b lpnse type cell type recurrent 

ref.eettve «l-^7^ paper e,c, badang .sub < te 

polyethylene lam«« ^ P (he range of 17 2- roxim ately 

beads that have a rc trac micron s, and that arc Di ( v . 

diameter in the range of 40 u ,p surku.e ol Ml ■» the 

• • I/* -.V 3 ' ^T^'- ' S rt^ "t£ls a metal vapor 

deposition usint, <» l pvnosed surface ot tncguib. iWnte material a 

^proximately on this backing substra .m and 

deposition film is ^ me f " ^ ^ s a thermoplastic resin s u ; f ^' the P supp0 rting 
supporting ^^bovrbacking substr ate materia ^f met ff vap or 
th e glass beads side , of the _ By ^ the par n buri ed m 

material film are pressure o conducted is y - b d bac king 

Tposmon on the .«« *at, »^ 0 ^he ,urf«ce 

lhe P above substra e matenal h . ( js ^ d op^on - 




100181 , . .-.c-roixiin- to the present 



a large number ol tiymy 



connected. 
[0019] 



back surface of the a do ^ y is ust , , d i of 
thermal embossing lechn 1 og u 1 b both tum s, a at e t 

linear type connecting wa lisfc *™ ^ ^ and conneccd. 
tightly enclosed smaU dtsi-,ntc 

I 00201 • H in tho -manufacturing of the cell 

As * SUPP^— ^ ^ 

layers, i.e. a heat sof^ T ^ us ^ nd also constant state ol tht 
much as Possible a homcn n^ ^ ;^ ^ ^ chnolo gu:al 

waU part that* Jcnrn^ b > ^ ^ by thc thermal en bo ^ ft 
reflective glass beads arc connecting v^i of the surface 



bonding resin layer. 
[Practical Examples] 



ffB chcal Examp-, cxplainc , ,n more detail- in 

Here below, the present invention v,U then U V 

using practical examples. i 



10021] 

Practical Example! 
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messed pap. where a P*^^ 

thickness of approximately 20 micron on pap ^ de 

105oC, and on the surface o ^ha ™t^ ^ f ^ e index of approximately 
diameter of approximately 65 • micrans ^ d . a roll a 

1.91. are homogeneously and a c ^enscly P ^ ^ lyethylene resm 
pressure is applied and the glas beads ^ ^ on ^ processe d 

feffl^f^" film with a 

of'approximately 0.1 microns, was formed. 
[0022] 

, aV er, is coated so that its thickness aftc - \ is fonned . Then, on 

and then it is dried and by that the reinfoi cms resm ^ ^ 
the surface of this reinforcing resm kiyer the ics in P ^ ess 

for the formation of the bonding re sin laye is coate ^ ^ ^ ^ by 
after drying becomes approximate ly80m icrons ^ ^ ^ of 

that the bonding resm layer r, forme - A » ^ ^ buned 

aluminium vapor deposition fi m of the p ocess p p^^ ^ d 
alass beads, the bonding resm layer side or ti By that the 

reinforcing resin layer is completed. 
■ [0023] ' 

™a mnpr is removed from tins 
The polyethylene ^.^^^^^^^^^ 
laminated layer material and on the sartace 75 micron ff and 

unoriented acrylic type film vvith a t 93 %/ W as placed. Then 
a total light permeability coetf icien a y surface temperature of 
in the space between a metal ° li -™ 1 f protrusions with a 

approximately 190oC and that has °*^.™f^^ a rubber roll with 
network type of shape where ^^^^^a^ial is passed while an 
a surface temperature of approximately 60oC^ ^ ^ a 

elevated pressure is applied so that the aay^.^ cond ucted and tight 
rubber roll. By that the thei -ma sh ape cha g c pu* 

small designed vuius arc '^r^^that the cell tvpe recurrent reflective 
the processed film is removed and by that 
base sheet material is manufactured. 



f 0 «f riie approximately 50 
After lhal , on the silicone release W^S^* « ° us ' d JL release type 
ntrons *t*P°^%^^^^ sensitive agent is coated 
sheet material, a solution of an ^W^WX sens itive adhesive agent with a 
fnd dried. And by that • ^ ^d. This is then glued on 

thickness of aporoxima te y 40 ^""^ = ed base sheet material and by that a 

P 02 ^ ■ • *-pncrth of the separation 

SSerase=dX^ 

Approximately 50 meters of 

mortal according to the P"W-J*S*k*«- of » mm. m d . I w» 

fiS coolS down to a room temperatu re and at t« that , 

and hen the state of ^ i werM °"Z "^ shown according to tabic 1 
were conducted by using the resin compo^ons^ ^ d 

n the formation of the experiments are shown in 

the adhesive agent layer. The results , 



table 2 
[0027] 

Practical Example 2 



Accorfm . to the Prac tl ca. Bxample !. ^^^T^ S 
IhS'expenments'are shown ,n tabte 2. , 



1 0 



[0028] 

Practical Example 3 . , f the release 

Adding to ft. ^^o^^^^Xt^ 
sheet was approximately 100 miaon , Practic al Example 1. B Y * 

resm layer, me u ° ehown in table 2. 
from these experiments aie shown 

[0029] 

Practical Example 4 



[0030] 

Reference Example 1 . . ^ ^. ^ 

capsule lense type > recu ^^e^ een conducted according lo he 
the thickness of the u.c _ 



the thicKnes.5* v» 
experiments are shown in tabic - 



i£__7rl04IU 



[0031] 

Reference Example 2 



Reference Example 

u *i ^ , ( n release sheet material an 
According to the Practical ^^^ness of the release sheet 
unoriented polypropylene (PP) him ™Jf re everythin g else was conducted 
was approximately 80 microns was used^ And e ^ f fixai ^ le 1 B y that a 
according to the technological procedures ot ^ e manufactured. Here 

capsule fense type recurrent reflective ^^f^ rding | t0 the Practical 
Sow, the same tests that have ^-^^ducted bousing the resm 
Example 1 were conducted Experiment ^were ^ of lhe re inforcmg 

compositions shown according to toblc.1 in d 

the results trom tllGb 

experiments are shown in table 2. 



[0032] 
Table .1 



( 
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Headings for the table: 

1. Practical Example, 2. Reference Example, 3. materials used, 4. reinforcing 
resin layer, 5. bonding resin layer, 6. adhesive agent layer, 7. titanium oxide, 8. 
component *2, 9. HMDI type isocyanate crosslinking agent, 10. cellulose type 
resin, 11. rutile type titanium oxide, 12. HMDI type isocyanate crosslinking 
agent, 13. acrylic type pressure sensitive adhesive agent, 14. HMDI type 
isocyanate crosslinking agent. 

*1 manufactured by Nippon Carbide Industries Company 

*2 EA: ethylacrylate, BA: butylacrylate, MMA: methylmethacrylate 

HEMA: 2-hydroxy ethylmethacrylate, AA: acrylic acid 

HMDI: hexamethylenc diisocyanate 

(« 

[0033] 
[Table 2] 



/ 

; 



Headings for Table 2: \ K c a \ 

I. Practical Example, 2. Reference Example, 3. extensional strength.pf the base 
sheet (kg/cm2), 4. release type film, 5. state of generation of the small flcivvs *3, 
6. type, 7.. thickness, 8. extensional strength (kg/cm2), 9. same as on the left 
side. - 

Evaluation standards for the state of the small flaws generation 

5: there are no small flaws _ 

3: there are small flaws generated within 5 m and more from the center of the 

bobbin • . 

1: there are small flaws almost all over the whole surface 



[0034] 

[Results from the present invention] 



1 3 

T fP- 7-104111 

Warding *e «■ type -^f^^Xt^-^ 
p^ent invention, -it is » ^^JS toed by *eT on ,U»«on of 

deflective base sheet and a release type ihe « a laminanor> la yer on the back 
an adhesive agent layer that ,s forme a ^ is , aminated on 

iMS^^S^^ Passes a specfic thickness 
and extensional strength. . ■ . 

[0035] . 

.^r, r rcflprtive sheet material 

By using .his materia,, the cell type -cu re t r M ^ ^ th 
according to the present mvent on becor ne a ^ ^ fc 0[ 

resistant properties. 

Patent Assignee: Nippon Carbide Industries Company 
Translated by Albena Blagev : (6-7946) ■ 
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